Abstract © 2018 IOP Publishing Ltd Printed in the UK. Interface roughness scattering (IRS) is one of the major scattering mechanisms limiting the performance of non-planar multi-gate transistors, like Fin feld-effect transistors (FETs). Here, two physical models (Andos and multi-sub-band) of electron scattering with the interface roughness induced potential are investigated using an in-house built 3D fnite element ensemble Monte Carlo simulation toolbox including parameter-free 2D Schrödinger equation quantum correction that handles all relevant scattering mechanisms within highly non-equilibrium carrier transport. Moreover, we predict the effect of IRS on performance of FinFETs with realistic channel cross-section shapes with respect to the IRS correlation length (δ) and RMS height (δRMS). The simulations of the n-type SOI FinFETs with the multisub-band IRS model shows its very strong effect on electron transport in the device channel compared to the Andos model. We have also found that the 
